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[Fain Text/

1, A& is . epcrally lnown, eocredl forceaste, .6, Beientifiec predictions,
asve -peat aprhondtural velue. iherefore iv in a7 interest to find a corvect,
selentifically=founded method Lor cvalusting the aceireey of varloug forecasts
gupntieds The gous it=Lar evalualion should be on imartial, o Jective newgiive
af y.e sveoraLe resilt ol croelse guecification of eur knowledpe eencernlng
L A CUPTOREE OF nonsace Trence oL cortein fuets, wideh eetually tele nlace,
i 1 & eonsmmer of Leorecasls 18 really gudced by .6 Iorecasts in his praeticol
cetivity. Let 18 note fnmedistely Wo chiferent verte oi Lo sprienltural
frotlim.

e piroe port ecpulots in Laproving 1€ knowledge ol e consumer on
peeirT 1 € 6t RARmBCCATT ot Al enrvessonding ienenenas  1his part depends
an the merdt ar the eaployed aclhoe ol fareeasting, on the sbility or the fore-

paater ta aenly Lhis netned sng on b correcl exvlunation vo the consumer

¥

>

[ the real smcaning ol the grecilicd thiecast, imfartunately the importance
af the erplenation Lo the sunsumer 48 aften not plven due attention, and the
consumer nnderstands the forecast differently from the foreecaster an¢ not
auite as it should te understood from the point of view ol probebilitles.

The second part consists in Llhe ability to explolt erfieiently the obtaincd
duta in ayrieultural petivities and depends on the consumer of forccasts, nis

toehnicel eouipnent ard the type of his pramctical activiby,

Y TY ¥ - P =
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e eonglaer nere orily the first nart of e pretlem, n this resgeet
1he depired gvaluetions Qi€ puppesed le BErve se ebjeelive Meagured ol an
sveyage virtud im revenent of the knowledee of goOngunErs on BONE expueted
or unewrerted arenrrencets aeh evaluationg gllew ene te coarrectly eoiare
L merite of rarlend forecapting e thaus @ ¢ henre Lo select corri eLly
gt s ont wikeb {nderd provides the consumer 17 U mest seenrote Knowludi€
{eEe i1 cereaunld e €80 auonp e wer e connaTed, 11HE8E gvaluationd
engtle one Lo aap Lt The pesults of prop nostie activities ol yerious veraons
ang instdtutionse i€ nay wibe eb & angwey to the ancation:  in wnet wart
ar rrapnnstie activity did e scientifle developient of netundgs of fere=
cpatin 8 wtlain ne highest theavetical level; for inctance, whether the
e tieal ericieney level will Le hi her for hyéxnloLical prognosis ol
ansdmum levels ol srring Lloods ov far long, rungt proynoses el grccipibatiﬁna
aecopding Lo tne greeliled pnysjco-tgatraphiCﬁl reglon,

?. let Ai be ~ropnosis af number 1 and let ﬁi be its correct evide
Letion,  The suceesd of a seporele individual progrosis is an accidential
value, &and therelore ik i8 notl, enaructerictie af the upeeiiied methotl or
prognosis. fhis explains why the theory 1epves it to thE compiler of
afficlal jpstructions on evaluation of the gueccessiul outcome of & prog=
nosle & certuln smount of Ireedom in the concluaion of fornal successes
af separabe prognoses. ‘the theory dous not & priorﬁ reqaiiire the jnatruetion
eomoller to 1imit the gelection of formal evelustions within 1005 renge
of suecess, bub does denand thab this selection ghould corresuond Lo prac=

ticol needs and should be devoid b sbsurdities. & €880 nay Te colled
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Pog e

abgurd, Lf 8 (veeL e in pr@gn&siﬁ 1g sude te eorrvespend to 8 favorable
evaluation, HOWEVEr Ve auall disticiudsh foymal pvalnations, oegipneiee
by che Letier 8, and eoppicrred as initiel dats, frem thé correct (desired)
eyaluations T

Af declajve larortance for & sifftelently long acrieg of prognegns ia
mwzthwtmalawr&aaremwmmcwwumﬁmﬁLi(i-lﬁgn.h € shall
deaiyniote wla arbihoelie overspe by (rang o1 k desh .. ‘uereupen the
prablen 18 reduced wa the meationg e showld mne n8e, on 8 seientdide
ponts, tren avaluctien 8y, farethnu 1.t by sone {nslruction, 1o e ¢val=
netlon Toaneudd coryetly ¢ urseterine the elficieney ol 8 gufilelently
leny serdee of prognoieds In thig gencme the eveluatlons Hi hove Lhe
gl i lieance of tpleniciate resdd g Lor aanp ba Lioh aceording 1o initial
grby Al toe Poel yegnlt To  therefore ghe srinciple ob whe subject will
wat ve oluered, if instesd ol tho resl evelustion Ty we ghall rirst look
for the arsvoximule (tentutive) values Ty, duberainsd up Lo the accurecy
Al certain o ol kk, the value ol whicl will be known after the velume of
aeewniletion ol prognoses, tar widieh the Linel eveliotion of probebllity T
1y woupht, will be neearately detineds In Ly ceue T = KT, where k Cepentd
et mctwﬂmhﬂzmwm&MiMn

7, he snilinl eveluations by and the £inel cvaluation T may be expressed
on tuo basie scales. 1) On the usual prreent scale, where & 1004 evaluation
corresponds to navdmun o88ibility and cvaluation 02 corresponds Lo maximum

1mprobabili by, Lt 4o the hi; hest negative possibility (inzdma possibility
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of alternete crognosis). In tais cuse it ig advisable te agree that the
paint ef indifference (eaual Lo Lo coneevt of impretvatdlity) should alweys
coinedos vith an evalustion of 507, wiat ney be attatned by o ecorrespending
definition of the widole pert of the geale., 2) In & swandardized scele
et eveluaiions, in whieh 1007 ey the firet geale correspends te the evel=
netion +1, and the evaluation 0¢ carrespends to the evaluatien =1} the
caint af indiffereree correapents o the evelnation Q.

e soal) mastly u3e the gtonderdized scale afl eveluations without
speeislly centianing tte  The same yilues en Lue rereent seale will be
guoplled with &n ssterisk ler distinction, ‘[heefore ne transition {rem

i to 8 ar boe tronsdtien (rom T ote T will be derined Ly ne Tormulas

s & “‘C“; -1y Be=cdo(fed)y -lges <L (1)

o The eercapt of Llaprebability af Lite aethod of forecastlng corres=
caney L6 Saeh a fdnel evelustion T e 0 ol s suificiently long series of
arepneses, cstablished seeording to such method, that would be correct in
the cose of full incependence of petual oecurrences from forecasted oncs.
auen independence means thet the prognosis does nol change the probabilities
of corresponding occurrencesy 1, for instance, the conditional protability
of rrocinitations remaing the same in the case of forecast preeipitations,
au well as in propnesis "without precipitationg" then the speeilied method
of nrecipitalion forecast is unsuccessful and its final evaluation T for
a sufficiently long test seriev should tend to zero. In such a way ve are

1ed to the necessity to express the evaluation by the probability theory.
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rormel eveluations sy, if we @@ not intraduce eerp etiens, lead ta
average fernal eveluatiens 7., The levtey de not cive the ecoriect cheraeter=
igtie of cerite ol tue farecusting nelhed, ag may ve seen from the fellewing
e anole, Desiruetive curthouskes are rotuer rare phenamena; and although
the leeatlon ni seisnieally setive centere 12 uell lnewn, 64111 ke pepula=
Lon @oen AOL HROW 6T all whleh cay sueh &n earthaunte will eccurs ‘ihe
arabebilivy 6f & (h an ceeirTEnce ney be eamuted with 1ittle aeedrawys
Laepebore the problem ol @ giecensdal foreeasting se0 0 e ve ngiffiealty
b6 esptrary e spanesis "temHIIew will be elesr weslner™ for Teuhkent
in Jfuly arnecrs to be an "eagy" Lerecaut, beeguse e upeond ltional probas=
(4lity of & elear day 13 nere very kiph und uhe ropuluiion knows it with=
At Brepnoses. A proprosis ulierneie 0 ngggy" shnuld bf course e
teffrieslte

i the first case, if emenp every 100 propnedes sl destruetive corthe
aunkes only €07 an the avers.e will moterialize, then cven tnis evoluation,
althoneh Lormolly low, really will mean & geriniie aehicvemeny in the
preceysing of netliods of esrtnouekes farecaslings, bueause such prognoscy
ceaentially improve the knovwledpe of the population concerning the oceur=
vence of forecasted events. In the case of "easy" prognoses, even & hiph
average cvaluation ot 80% formal correcuineds ney hide a nejative character=
istic ol the farecasting method, if the unaucressful forecasving method

eorregponds to 8 gtill hi her probability of the fnarecast everbs
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T4 follews frem tne definitisn af URBUCCESS ipself tost the propnesis
nay e effielent {with e coryesconting sdpn + OF =) only # 1t cuanee
cpababilities, 1ot when Lie eonditional prebebilities are diiferent {rem
upeanditienel, sO¥ tnia reagon we de not refer te infermatien on censtent
ppsbabilisles dn veilodd Londbaeks a8 8 OTOUET propnontie activity, but we
erngdeer L& ertEeLowy af  enera) knavledge, pertainlng Lo lae rileld of
glotlacien) resesrch,  For {pn: enee, handuanks an eliqninleyy snoald qeo=
eribe elimarle pepiong, geeording Le mentng al the year, e prababilitico
af tenrratired, preeivitetions elce

(o beds wey e gonsumerts level of inowlady ¢ of  TOLNAEED, rrem thie
prdnt oi ViEW ai  regnottiv selivity o ot rareessting, scrvice, may be
eulablished by tae wrowledpe ob sneh probebilities, wiich may be supplied
in he tarm ol regular handbooks, piving detalls on corresaonding physlco=
geeprorhienl regions anc nregentdng gubles of varicdion of vrobabilities
nft everds secording Lo hoaic rerlods fanual roted dinmel ratey tor
{nstance in due coses for [orecasts o1 boresl uiratee, or radie fadeouts
veriotion of prebatilities arcording to phuses bl 11-year eycle of soler
setivity ete) negices ve aay adidb et every one iy alle by bhimself,
withaut the help of o forceaster, o estoblish a short range ineriial
weabher nropnosiss Npomerrew We expect the samne weather as teday" and to
cxplolt bhe anount of pruth inclused in it 1he probebility ol ayrecment
ni snch prognngses with toelr annuel rote eotld hove been computed and
publisheds the fact that s-eh handbooks are not compiled has not been of
hasie importence, vecsuse tLhils 18 a temporary phenomenon, & deficiency of

the oresent day, abte expendable if desired,

-7 -
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T, The act vity resulv of the favecasting service nay and should be
eefined by current eorrections ol deta of this kind in fixed handbooks,
supplemenved by the foreeaating serviees let Ai be same text af ferecasting
and  an eveit entisned in 1t which has an wneonditlonel prebability p
accarding Lo ihe handbeak [ar the speeliicd objeet ard time, Lut in the
fregecee of the prognesis Ay ite eonditional preobabillivy is diiterent; let
g deslenate 1v by pte Tt G0 obivieus Lst tne emnsumer will fully end
eorrectly underatend the genge ard vul.e al tne (ropnosls 1y Lf fer eaeh
event Al jnterest e bidn, he W11l be dulormee on vrobebilivies p and p!
(barore & ¢ after tne farceast)s TE € means "precipitotions", ard the text
o tue farecast iy tluted: Melear, witheub vrecipdtations®, then the text
eerreseandg te the proynesls result, 1L p' < pj dn the erposite cese it
dncs net correguond, ord it i more earreet ta understand the prognosis
in 1t Apponite sense. rther wilhout 4nowing how for p! difrers from
ay the faracr lecks a rellicole saivee to fudpe how Lwr il preventive
arsgares vill warrant ble apriculiorsl cx ensed,

6, As we see, the cvaluation of lorecasts shoule be besed on correspon=
ding orobwbilities, They should, os it is sald, be stocnastically lounded.
(Mote: The verd stochastical is of Greek origin and refers to estimutes.
Therefere "stochastically=based" means theoreticslly bused on snslysis,
or study, ot ~robebilities). Correct evolustlions should taite into account,
88 mentinned belore, "difficulty" or "easiness" of verions forecasts, and

these concents sre also defined by probubilitles. whutever the materisl in

-8 -
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the forecasting text nay be (on river levels or on al progch of ivesis, ee)
tiie thear; oFf eveluation deidd aply wiih carregpencing ﬁrgbatilitifﬁ. on
tie other hend, 101 8 iarecegt of the BANG winé, ag for gxemple "rain with
ciiange inte gnow't the pravebilities b vAYY during the year, nc therefore

the ngd frienlwy" of e cnyreost verles tee, hevefore for the doter=

minetion ol Lhe {4nal evaluc tion F we vill ve & le @ evereome thie éiffererce

ip Matinde 3. e of forcessts, ab jeast within ohe frame o1 8 pernantnt
Lew L o rerecast (Lor Wile purpese the evelnetiong &g a1 fareeagts or
virdond 6 flenluies aheuld be reduced to cyaligvions Ty ol ferecssts of
ervtaln ngtyrdardt or nynitern! diirieuliy), (is will selve 1iE problem
Al beddedng 4 unic orael scole At ganparizen ol evalnuilony oL sridtrery
farcean\s.

7, Let us huve 8 corecest uitn & cerbuin VoYL Ay which 1 rediets
the aeeonlis ement ot an vvent Gy with 8 aneend! tlonal probsbility Pe
qhen Ahe aliermute forceast wileh we shull dealy note Lith & desh avove iy,
gating thet tne cvert O w1kl not oceury hag 8 naiErienlty" gelernined LY
the prgbability 1 =-pE 0 If e event € rully moe rred, hen the Lorinal
vpanebility 8y a1 the first forecast enasls 41, anc tor the gecond fore=
cast we have 92 = =), nnd Lhe eontrary respectively 15 € did not occuls
e have to pass fyon the tormal evaluation & of forecast Ay to the
pentatively cvaluation nv, corrected by the ngerrieudty" of the torecast.
rhe =a nitude T ig the desircd function of & and p, or what is the

same, of @ y and'tv , where Ia/ 45 the measure ol naifficaliyt, sihieh has
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reined B e pra-bbili@y Do JETEf0rE LuE ennice af the rerm.of
o C;i;;:;n af e abifieuluy T by p i& not capentisl, but depends
e €Y IEES- ! ‘ : to
iiﬁniv o peefnt, 0T enpsiderstiong of gymme LIy ket na first udm;zilila/p,
N ccetd ometlar g H
Whe é1afdealty LY oane Wik chzlness LY e vollewin. Qfﬁjﬁﬂ“k*géix nne eted
Lt = plae v tnie vew i giffieuity T' gno he easiness LI ere conmEe™
t:v ce.s,f relgiion THLY E L “he aiffdeulty T1 of ihe forecast A is the "
;;“;ncne L' el the alternste lorecaet A, end vico-varss, It 34 ulﬂo gic
;;;L in it case of @ enrrect evelistion of tue velie r, te Ui ngiti\Jg,
iﬂ.lu?uian y O far toc reslized farecant A, on 0l aue opposite, in “’“é’
tiaiw;zi%n (wr) siould correapond uith the yeseretively nob reslired slters
. woaul T and vicg=verdbe .
: r'j?';hi:tsﬁnli qale; o€ OF sOME 441 rerent definition of diffievdty T
¢ (?;ihrln L,-dpsi,y_bini Lhem [or diatinetion without apretrophcs sy
aee ceniness L

w1l e roloted o 1 oa 6 LYoby

/2 (0r o+ 1)) L s 1/2 (L' + 1) hence
T = |

L el i gt 1T T (o)
O R =T ,

¢ gmaller thun unlty,
crdna = und 0 are positive snd s
s L'el ; obabilities o and
anel as Lsr aa the 0l
. 0.5
the new ma nitudes T pnd L are always > 5 .
A | with pembling 18 mace.
R, Tn the theory of nrebabllity often analo y with pgenbling
. .
‘ ! 3 iRy s event O deee
Y § cesipnate the ngainh of the ferocaster 1L tne even
Let therefnre ¥ COBILTE | o
iali net Let P be tlle "Qeinw'of-the,sgcqqg gamp}pr 1f the alte
moter ne, & t >t '

ate twe). In the case of
farecast took place (the event O does not notertialize)s I X

- 10 =
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enuality 0f L€ inpecasting seele grd 6L & eonglant ngeyt te rill the "bank"
paunl Lo unity (eaia) 10T oti ehaneea) Ve guaulc have pV & aF = 1, weien
coprennonds Lo Lie elagsical concent al "harnlesaness of pley" e the banlte
T our sehene Lhe catn V with vhe aign ¥ (plus) and respretively ihe MLoag!
iy with wof Slip = (minns), mesng the LentLaLive evelaationg (r) corpeaponding
o L Moyl evalia tiang ol sneeeHBs aw = 1007 ene i = Q7 fer the Iirst
fapregnbe T

Fer o uniier qepden of ahailer Ad vlendties in tereensting, the averbLe
vegnln T = VT gcearding 1@ Lhe undverssl seale will have tne evaluotion
Ts k3£§i=3izl , viere nole Wit number af Jantified forceastin & and m io

VA = Y ’
phe Anmeer 2 anmpterialized cvents among the Lobal omount N =n M of
ands oy farecastss The coneepl OX apgureess ol Lhe evelarted method of
Foreeashs snauld correspene to, for t=» co Wit sere cvulation Fou 0
cuee é}.q. Ny %} —» 0, ond ue attain o seecond counbions pyv = OFj here

w6 hove Lop rodn tne cone of o me eriglined japecont the velues ¥ E%ﬁ? e 1,
cregl Lo the second definition of diiticulty o forecast, ang n vhe case
af o unmaterislized Forecast, v = =P = = ‘%E = oL} dee. it 8 ermial 1o
the ehsiness Al the Farecast with the minug 8ign.

iy acans of these consicerstions We fixed the zero of Lhe universsl
acale of cveluationg, maeldng 1t earrespond Lo bhe eoneert of nnsieeeasiul
farecast, fub we did not yet define the unit of the sesle, This will be

dane at the end by mcans of the definition ot the correcting factor k.

yor this rcpson Ve ecsll the svaluations r tentative,
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9, let us cansieer now 8 nere campler €ase where tile ipstruction pro=
vldes for more than the sus.es Loy Lhe pvalistion of meterialization of
favceasts, Leb Av (y 518000 1) be different ard provided By lnsirae=
v on tevis ol forecanibi To caeh LEXL A'V earres;once & certain range of
4 eelalizatdon af farecast & whieh s syidivided by e insty etion into
several non=interseeting geetrg Oyyy Byps '00? gyly} ke we shell
eall Whem Phases aff materielizatien or carrectness ol fareeadt, e each
phiant Syq the instruction slleig game Lorinal sureesd ol the fnrecast a%.
fp Loia wey lor @ orecast A y the meleyialization nf rhaseé 8L neans &
farmal aueeess of tareenct @ Vi seenrding to uhe greeificd instruetions
aang e ounber k, af 81l phases provided by t.¢ {patruetion for the tert
iy M tarecast, nornally one phase hos @ merdmm evalustion av1= + 1 (ooryri=
srendg o 1007 oi gieces3 ) one had 8 abpdman evelog don avkv w <1 (coriu-
avends Lo 07 of aneeeus); with kv27 2, Lne remoining phases cerreapond Lo
purthin internedlate evelations of ‘oprmal Buccess, provided by the instrue=
tion.

A6 may consiuel 1t on ey + tienal rase 41 the compiler of instruetions
in o certuin edition af forecast for souv reasons does not sstui-lish vhases
with maximunm end alndmin eveluntion + 13 bub this means thet he deliberately
intends thol the finsl evelistion T of farecasting metnoos sheuld not
attain o maximm or niniman eveluation *+ 1. we cons.der sbenlutely non=
pdminsivle evaluntions, gurpasaing tne Limits of tne intervel (=1, +1),
for instance Hguecess! exceeding 1007, becouse this does nob correspond

Ln the natnre of the nroblem, according %o which 100% should designabe the

-1? =
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| ' wetlena the vart of the
| ' g e olher evalugtiend
X apximim probability of saeeess, #ng the OLLET
| s y H ; wind semetine: oecur in
' i evaluation. (Mates Avsrvdities af this Wind gometi
{ marimum evaluations  LH0%
E T
! ae tearolog teal 1iteratire). | .
| ebllities Af aoierigliratien of vhas vy
l fet the une e bianek protisbilities Al 4 |
| | | & ool bk vebl e piven by the
|' f cedrlig e antie pepion ond & mouth of tie
far a reeditd A, . e
bl ¢ Uig - enoiriedd
k he €1 =,y means toe probability thel W €
l arirLLLAEE Pyye ihen Ayg = L= Pyl
1 reint vill net rull irpte U € pnpge B
|
| i spelion 8., Mey be Lucined oe ;
" g enerEl 66 A el Ll stee bne 3eelian Sy Al |
| 1 3 & E ‘ s
s poas 560 £ -_vr‘--ygtngag s
\ g sum a7 twe nypol erienl nan=interseeting dee tonst g4 vi vi
e um Al Yool |
| apmel gueccss 1007, ane vhase
hieh phuse 8! earreanends to Lermol pueeeE 160=,
in whi G k |
e 3 : & aing pro=
aiabl Bleeess 0¢, LEL S3 dend niie Lat enrresponaing p ’
! enyreenends e forat J e '
i
i

L 1 wtien scale

: fen by pt o, and ptloe hove in o standsrd.zed eval sien
‘ vebilitien by B, vé s hve !+ PV =D e adding 61l
‘ ! wYep!t =X, D fpslaes we ne " LW’
| ke o e e abtain a certuin reilon
| o 1o 4 8! ,seeording bo tiie index 1, we obia
% uptform seetlo 8 81 L HE :
|
!
|

mf A & W jet o 1 L( 1 C res; of b a4 Larm l Vall t;iﬂn al - "’l.
' i 4 orte @8 o] na [+] e
LEYS 111 sl o )

fho acdition of geetory 8! leunds ud 0 the tepion 5'F with o formal eval=
: v gttt = 5 . These tun sub=regions correspond
‘ qation a't = =1, e hove 8 v 30 v z N e
& to the probebilities p' = /,.Zp‘w: and p't, " Z pﬁ. e
I‘E gt ot 40!, 1 on¢ that p', = P 'y -E A
i
t

Y to ’in( p and p'. . WG !‘E’ducad the ﬂ\ulbiphaae ¢ase 0 tiie case Oi
\ ch8 Ak EIU ‘
Lo hﬂses \‘)' anc g ! at d E\cc(u‘d to the dgfihition (] di i \llty an . &
: p il’L } ii (] d L
! v It v v |2
t

' Cana .,

] 1
and casiness af forecasts We have for the forecast A

l l ) ___!__”____,___L____, '
== = -
=2y 1+Z 4Py B (O b LT, PR
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\ Q* FIM pa"t Sa."': '_.S"‘ ,,.-z -fcr@ca st jwm rfé'rma| evaluation "‘Laj

g

160, In the genersl ease Hhe fopmal eveluciion 8yi of t.e frreeast Ay

et =1 & gw‘s +1 may be eongldered a8 & €85¢€ .;f& nart St ,ofee fore=

pals iekaaaat (1VEN & faraul evilnstion -1;*‘Thc averaye of their eval=
gations will gmiegl toe sreclried me nivaee ﬁvi Y ii‘ = 1/2 (1+ &vi)'
| llence we o Liin fer Ty Lt £ PEs € ACELE (aco-rding Lo geales S 3 arnc
g ,) velle
(5
' ' - = { - ? -
voe Sy, - Sy sV 0, ) = M7 (= syl ()

e e e T

11, e now Beve all dabs neeessory {or ohtaining Lhe {inel eveluatien

T, Praewieslly bhe scac @ sl forecest urildng in tne peenpe book of fore=

onets ane 10 cyaluation L8 thought in we Lellowing way:

1) General inforia tiongs o, ¥ and date of Lorecsst record, coow of
Carceas bing nethot nr $1s alternbtive, {nstrection core on eveluation of

repecust probability, nume of Lorecasters

i 2) Tesxt A of fareenst, ineluding more ageuruey af rredieted evenis
r v

1) uelphtb of apeeified forecest, "qv .

l

)

1

i

I

‘.

ip srove and tines ‘
t

t

i‘

1

\

|

i

k

; L) hiffiesluy T, of the spoeified forecaste

?

! 5) Fesiness L of the specified forecast.

|

| 6)  Virtusl noterialization of event with derivetion ot cnde of the
v ne neteriglized phose S0 aceording to tie actual official instruction of
evalustion of forecaste
| 7) Formal (according to jpatruction) evalustion B4 ol forecast, corres=
]
s vonding to phave 84 pnd vediced o the sbandard scale (see above, Mo 3

formua (1)),
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f) Tentative evaluarion ¥ conputea aeeording to formala (L)e  The
' vrle v, e be elther nesitive or negutive snd ia written with the eorp=
regrending 8ifn.

.6 cdd the follewing erulanationg i this geheme,

Geperal remarks  the Parm of tie Leok may gerve not enly for recarding

ntieinl terceaste, tut alze Lar recording coneitianal forcecasts, glven
! far Lue oast AR ereer Be Lest U merite of sene eilecked meihod or ite

sliernetive or the werits of an sliernuLe instrictien or evaluction. urre

wie alporithn ol conpilution of foreeast is wupposed Lo Le performed 8o

securately, as uo ellninate e clenent of subieetivity, produced invel-

interily if L. lorvcaster knows in sovance whicn of the cvents, predieted

in yeversed time did virtoelly saterialize,

G0 pravh 2, It is ausumed that L.e frrecasting text doed nob contain

the words "posgitle" or Mprobebly", os far es the use pl guen werds are

eonsicered Lo pertain not Lo tae content of tie ferccast, but in the con=

gidered cases Lo dute of _ruph 3e

Tf the forecaster intends to say that & eertain event 18 not capected

everywhere or durdng the wiole prudicted period, it nuy ve well exvregsed

by e words "locally" or ngemporerily”. The case of inserting of such a

word in the content of the forecast is considered as a special text of the

forecast, tnr the evsluation of which the instruction should enticipate
the definition of corresioncing chases of materialization 8, st
”ﬁ..w‘ aschrw *

enrresponding formal evnluatignstatfoﬂ
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wo praph 3e tgually the welpht or ceel farceast L giopesed Lo Lo unl g
in this cane tne praoh ig g pivilong, e intreduce it only to ghow that
tne schiene 0! ¢veluaiiens 1o g plicaile in tue calc of npelanced forwcanifs
the dntraductien N Lhe seale may reve aoefnl {or eertuin thieereticdl
invesiipationg.

1y preciiesl gerviee of torecastings 8omt devistions frem & utiifern
seule oy creve aeen GLe Lo ocaied beem e nroLnﬁ,ticul gitustion el the
[opeanter 18 unelear (4n dauLl) or, o tut eontary, very distinetive fol
L eonzlrietion a1 § 9ure Loveeatt. fp Bieh eudes e Lert of the lerecugt
moy L gueplemented with words, sipna ling the devietion of the forecasting

wel bt from tne gLurdard undt weights ‘e deeoding, for instunce, mey be

the following

Content welght ol L'orvecast
Mpogsible" 0.5

npyahebly! 6,78

maurely" 1.5

mwith great certainiy" 2.0

“uch desading (8s in peneral instructions ok eveluations) should be
familisr Lo Lae consuicr nf forecasts, I& forceasts provided with preat
certainty corresvend to @ higher virtuel correctness, thien tie sverage finel
evaluation of the forecasting activity will be somewnat higher by using
guch unbalanced scales, and it will be justified s long a8 the consumer

will also pebt part of the additional useful informations
- 16 =
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fo prarhe ' and §, Diriiculties arr gaginess of Jnrecaaté are defined
aeearding to lovmila (3), Fer talf jmrmonRe it 18 nceeasary .o know the
nhesuditiengl prebubilities p af meterializatien el yheses, antieipated
1y arfielal inctructiong of foreesst eviluationg, fue eerresvonding pro=
pabilities e not known fae a1l cLoviongs  ut there are warys eof their

te

apnrovinstion,  ver stotieng toth & onert sciles ot ebeervations stochantical
enarucLeriBbics My LE MeCe MeYe ueCUrAle by interpelation el ihe statistical
dete of statioey ¢ itn s Ry=yeal ehacrvetions, teking inte eonplaersiion

L peand lowe el variatisn and thelr cerendence on pee rorhieel ecoordinutes,
eray piachy ete,  P8e eauld be mofe ol anelogies, o stlonin, ol the populu=
Linn, covelnl dnvestigatlong (far example, for rivers rescarch of tlauved

21 hiph={laed horizena),  we ssduse buabt the pesrective investijstions are
"ol tedined Ln some Way.

Pueking Lhese pessibilities 14 18 cesy o Ligae out tae difideulties

i

Lpaccoset Gre the vrebabiliied

A 6 enginesa,  Tub i e dnonot know these prababilitles, then we are ipakle
o feline selentilleslly ewin Lk correcy fernelly true (stocneatic)

averd toeorrectness Zv of Loreesst, sntiedpated By instruction and cor=
pegronting Lo the speeified method of torecasts, Therefore the alternstive
18 the rellewing: either we exneet Lo have scientifie, stochastically
Justified evaluations of applicd methods off Farecastings and in this case
we should define the *eortedpondihy probobilities Doy for casey anticipated
by sctual ingtruction of eveluations of forecasts (and then there is no

dirfieul ty to i'ind objective evsluation of these methods according to the

-l -
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' aniveraal seale of evalieLiang ) AL We VEHAuRLE e aebinivien of prebabilities
2 pvi , but then we gleo relute Lie reseibilivy Lo nave seientifie stinch=
l aptieglly founced evaliationg ob L6 guplicd reThots af Lorecaatingd.
\ fp 8 ef CoEEH cnf 1@ LhE pravsbilitles i Lave & proneuneed annugl he=
g folar fLoba neeenary L0 detgil hen sg uwell af Lhe valued TV and Lv
seeopeipy LA LLE wonihe af tne Feer a o e ulpky 1666 velues wiieh papragpond
bv‘m‘ilwwnsmﬁ‘fgimh

v e antdties {vop inslened IR ihe Ceed of disterbances in the

]

]

\ LA hie o) aYe & deptenklal ]l eain creg oibh wue L=l evele of golar

\ seniuily, ther it b peeessary 10 deterning Lot geeoroin, te lne phass ol

golor periviby in The 1l=year crioe,

|
1 e dntend Lo intraguee in shorb=Tingy fopcennt oL €l hory coriecs
E tiong in e cvelualion af Lok geenrdty Al W€ inertial rerecast (M amorrov
E yii11 be the Buae weabhet &8 Loduy"), then all osyible forceusting situe=
|
Lieng Bnould be Glviged tnue a cerleln numker (10=20) of ¢lasges.
\ rousibilitles and nrababilities 8 auld te @riuiled avenrding Lo Lhese clusses
2 apd volied which ecarresrond to e g4 tuatien of the date ol the forecust
1
[ ghould be arolicd
[ 18, Poszessing guely reeords in the reentding book, We may make various
saleetions in order Lo find enrresvonding final eversge evaluations il

acerrding to the unjversel evaluatien scales For example we gy select

511 forecaste nede by a cervain forecaster in order {6 obtain &n objective

DR evaluation ol probubility of the forecasting activity of this forecaster

.
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We may s1Ec iun & suiteble way searen for objiestite evaluationg of
pretabilitys

a) for & dven errniled prriae ol nerviee petivity of forecasis)

p) fer forecaste eaypesconding w tue ghver aliermele of ingtruciien
cencerning ine comprencnaten ond evaluation of fnrecueis)

¢) tep forceacte earreaponding ta Lhe given glternate method of fore=
oatirat

4} fer ferecatlé peparaing o cefirtte abieet (ror initence 8 gpeeiriad
river ar £ aceeltied wropnnatle rerdon)s

¢) Lor Iorecasts a1 & setinite torin (Lor dnntence for farecaste of
oreedeitationg or for farecasls ol lreots or fer ioreeadld with a fixed
tLext) etcs

Lt us assume thut o s.ltuble sclection nog buen nade and the core=
averding [orecast antlined seenrddng th Lhe S&HE famm Lnto & gevarsie
rerort, Then L.e aparcprdination of renoris gl ihe sesrer for the final
sy peg e evaloetion B, gereralised far tne whole arrey of Foreessts outlined
thothe reoort, will nraceed in the follewlny ways

recording to oreph 3 all welphts Y\V sre udded, Let us cesignate the
sum by Ngi

v - Ev_m

jeearding to graph i the welghted averape giftieulty T is detined;

“19 =
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pecording to prech & e weddhien aVeT8.€ casiness T 1s delinedy

I‘—‘ Y]VL"/

fresvding Lo grn'h i the wel hned averagh evaluetion ¥ iz definedy

L N E‘ﬂv v

he finel evelustion T af pre ability of forecasts marleed in the repert
seeapdie. Lo LhE woivergal seele de detepmined Ly toe Iormula:
TeY/T T
i 4T &0
Te¥/T 1Hr L0 )

'he evaluntien T iy ploen dn the alonaurdl: od seale (No 3). In order
o pediee 1t Lo tie rercent sesle we nove ta ose Fermule (1)@

Tae = 50(1 = W)

Jhe evoluating T cefined in tiis vy 18 suitsble fer directly comp-aring
the svers: e probebilitics of arbitrary Lrreys ol forecasis.

the evslantion T 48 an average evaluavion for an espiriecsl arraye (L8

eiicbility (corresponcence to trae sl nificance) detends on the volume
of the evalusbed urray and on the accuracy of the cdefinition ot pro=
tobilities Pyy, he prouble error mey be tipured out seccrding to generol
rules of stotistieal mathematics, whieh we shall not diseiss here,

the evaluation T has the following obvious properties, defining its

seientific foundation and pruoctical usefulness.

.,."p ' 4
- 20 =
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g) Tt reaches the pexbmum velte of 1000 if gnd enly if every Foreuagt
wes esfince seeordéing 0 {nete. ctions as fermally 100 sueeesaluls

) Lt resches Lhe winimem velue of 08, 16 ¢ d aply 1§ every farecast
vag defined aeendln, 0 jpstruc tlona a8 yaraatly naving 0% vrebability.

e) ue true (-toehustical ) valie Ti = 8§07 (or in e grandardined
seele o the valne % = 0) eorresponds to the coneept of tneoreticsl nnsuecess
af Loe fopeensbing methed, S0 gueh eveluetion tenes, vith i ) Whe
evoluntion of Miereeasts" putnined Ly nee g ol 048 kind o lot €ry.

g) e rracadnre piven af fipurdeg out on Al jeetive ¢ valuation and
fa1 reducing tormal evelnationg o Lae universal sesle ef com; arisen ig
wm 1 emible vheb 1L may be gnplicd 1o ony pebal afrieisl ingtruesion anr!

e M | el b Lt
1~ an crray of forecastd huving verieus neid fienlties'

submisted

1 nretaber L¥hd.
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